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SAMART PONGWIMONSAWAT : INFLUENCE OF VELOCITY AND
NUMBER OF ROLLER PASSES ON FIELD DRY DENSITY OF
LATERITIC SOIL SUBBASE. ADVISOR : PROF. SUKSUN
HORPIBULSUK, Ph.D., P.E.

This research studies the influence of velocity and number of roller passes on
the field dry density of a lateritic subbase at a construction project on Highway No. 12
Kalasin — Somdat district 1, Bureau of Highway 3, Department of Highways. The
study shows that the field dry density of the compacted subbase increases with
increasing number of roller pass in logarithmic function for both test roller velocities
of 6 and 11 km/hr. When the field dry density is close to the laboratory maximum dry
density, the field dry density insignificantly increases even with increasing number of
roller passes. This is because the degree of saturation is very close to that at zero air
void state. For the same 1 km of compaction, the compaction with 6 km/hr needs 11
number of roller passes in 110 minutes and costs 6427 baht of roller rental to meet the
field maximum dry density whereas the compaction with 11 km/hr needs 23 number
of roller passes in 125.4 minutes and costs 7327 baht of roller rental. The rental and
compaction time for 6 km/hr velocity is 15.57% and 13.63 lower than those for 11
km/hr, respectively. Consequently, the compaction with 6 km/hr is advantage both in

term of engineering and economical perspectives.
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E =592.5 kJ/m3

@ A ©® vPrandian etal (1997)

[ Nagaraj and
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T T T T T T T T T T T T TTTTT 1.2
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PL=-26.0% f o PL-26.0% [

0.8 |

Void ratio, e
o
Void ratio, e

L 4 | @ Dry compacted sample
O wetcompacted sample === Soaked

10° 10 10° 10° 10! 10" 10! 10° 10° 10*

Vertical stress, O, (kPa) Vertical stress, O, (kPa)
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I A o oa d = 1o o o = a & Ay Y A a
wummﬂuﬂumﬂazmammmmammummmamum@mn‘immuummma@m@mﬂimm

dy A A d? S 1 A a dy 9 v a dy
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1 a 4 d' . 1 I Yo Aa
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v Y
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Taviewnilugadaszriaunsi (2.10) uag 2.11)
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| Well-graded gravel (GW)
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% Y] = Y o (= = 1 2’ Y] Y
2.19) anusuvesnsmmsuadaziaumnugud (hilimsudsundasvesmiiniminuia
3 a dy tﬂ' s 1 4
nusIaaNua) We B, uay B, NAUNIA 1.0
v Aa < a < a .
NNHANATDUNIVADAAUITANIIVIAZAUITIAALIDEAA18%IA Horpibulsuk et al.
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Gurtug and Sridharan, 2004
AL - 53%,PL = 28%

K- L - 28%,.PL=-21%
€10 -s0%. P - 28%

W LL =98%,PL =40%

Blotz etal., 1998
O 1L =33%,PL=14%

@ 1L -31%,PL=13%
D LL=35%.PL=16%
A LL=27%.PL=17%
i -41%.pPL=8%
M- 17%. PL = 14%
_V_LLZIX%,PLZII%
WL - 55%.PL - 24%
1L - 55%.PL - 28%
-1 - sav Pl - 16%
=1L =70%.PL=32%
=1L - 49% . PL = 23%
=1L - 67%.PL=21%
AL =29%,PL=13%

Wi -43%,.PL=17%

Present study
—©—LL =39%,PL=8%
B - 42% . PL- 6%
B - ar% L - 16%
VoL - 40%, L= 7%
Lo sawr - 35
A - 64w pL-33%
DL - 150%, PL =39%

8 LL = 153%,PL = 48%

—©—LL = 256%.PL =39%
-O-cw O sw
-@-Gr -@-se
“A-GW-GC -4-SW-SC

-A-GW-GM -3-SW-SM
-O0-6p-GC  -@- sp-sC

-B-G6P-GM -A- SP-SM

1000 2000 4000

Ir[=0.970

45
40 |
< 35 |
9)
= 5L
Q
=
2 25 |
=
=}
(5]
5 20 |
=
z
s 15|
=
g
e 1o |
o
s |
0
200
1.4
o 1.2 |
B
S 1.0 |
~N
&)
2 o0 |
Q
0.6
200

A v o ' a g
gﬂ‘ﬂ 2.22 mmﬁnwuﬁizmnﬂiummm%ummzﬁu

1000 2000 4000

Compaction energy, £ (kJ/mJ)

HAZNAWNIUMIUADA (Horpibulsuk et al, 2009a)
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WD = 1/B{In[A/CRd+ C]} — M/20 (2.16)
M = {CRm-E}/F (2.17)
CRd = Density Measure Count/ Density Standard Count

CRm = Moisture Measure Count/Moisture Standard Count
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natural log base e

A,B,C.E and F are calibration constants specific to the gauge and the depth
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Put Rod In STD Pos
Place Gauge On
Standard Block

Press Enter
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Depth Calibration
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Density 1 Density 2 Moisture

7128 1987 1084

7134 1985 1071

7121 1990 1073

7140 1981 1083

28523/4=7131 7943/4=1986 4311/4=1078 Average of these counts

Today’s standard count:
Density 1 Density 2 Moisture
7139 1979 1080
Formula: [ today’s — average ] =n ; (n/ average) x 100 = %

Density 1 Density 2 Moisture

7139 -7131=8; (8 /7131) x100 1979-1986 =7 ; (7 / 1986) x100 1080-1078 =2 ; (2/1078)x100

=0.11% Pss =0.35% Pass =0.12% Pass

must be within +/-1% of average must be within +/-1.2% of average  must be within +/-2% of average
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